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  ﭼﻜﻴﺪه ﻓﺎرﺳﻲ:
ﺳﺮﻃﺎن ﭘﺴﺘﺎن ﺑﻪ ﻋﻨﻮان ﻳﻚ ﺑﻴﻤﺎري ﭼﻨﺪ ﻓﺎﻛﺘﻮري ﻣﻄﺮح ﻣﻲ ﺑﺎﺷﺪ ﻛﻪ اﺗﻴﻮﻟﻮژي آن ژﻧﺘﻴﻜﻲ،  :ﻣﻘﺪﻣﻪ و اﻫﺪاف
ﺑﻪ ﻣﻨﻈﻮر ارزﻳﺎﺑﻲ ارﺗﺒﺎط ﺳﻤﻮم ارﮔﺎﻧﻮ ﻓﺴﻔﺮه و ارﮔﺎﻧﻮﻛﻠﺮه  ﺷﻴﻮه زﻧﺪﮔﻲ و ﻓﺎﻛﺘﻮرﻫﺎي ﻣﺤﻴﻄﻲ ﻣﻲ ﺑﺎﺷﻨﺪ. در ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ 
ﭘﺴﺘﺎن ﻛﻪ اﺳﺘﺮس اﻛﺴﻴﺪاﺗﻴﻮ و  ﺗﻮﻣﻮرﻫﺎيﺮوز  ﺑﻪ دو ﻓﺎﻛﺘﻮر ﺧﻄﺮ ﻣﻬﻢ در ﺑ ﭘﺴﺘﺎنﻣﻮرد اﺳﺘﻔﺎده در ﻛﺸﺎورزي ﺑﺎ ﺗﻮﻣﻮرﻫﺎي 
 نﺳﻤﻮم ارﮔﺎﻧﻮﻛﻠﺮه ﺑﺎ اﺛﺮ ﺑﺮ روي ﻣﺴﻴﺮﻫﺎي ﻣﺨﺘﻠﻒ ﺳﻴﮕﻨﺎﻟﻴﻨﮓ در ﺑﺪن ﺳﺮﻃﺎن ﭘﺴﺘﺎ. ﭘﺮداﺧﺘﻪ ﺷﺪ ﻣﻲ ﺑﺎﺷﺪ ژﻧﺘﻴﻜﻲ اﺛﺮات اﭘﻲ
ﻪ اﺛﺮ ﺳﻤﻮم ﺑﺮ ﻓﺎﻛﺘﻮرﻫﺎي اﭘﻲ ژﻧﺘﻴﻜﻲ ﻣﻲ ﺑﺎﺷﺪ. ﺑﻪ ﻫﻤﻴﻦ دﻟﻴﻞ در اﻳﻦ ﻣﻄﺎﻟﻌ ،را اﻟﻘﺎ ﻣﻲ ﻛﻨﻨﺪ. ﻳﻚ ﻣﻜﺎﻧﻴﺴﻢ ﭘﻴﺸﻨﻬﺎدي
ﻣﺘﻴﻼﺳﻴﻮن و ﻫﻤﭽﻨﻴﻦ  ﻣﻴﺰان  و TMGMو  61P ،1-ACRBﺗﻮﻣﻮر ﻛﻨﻨﺪهﺳﺮﻛﻮب  ﻣﺘﻴﻼﺳﻴﻮن در ﭘﺮوﻣﻮﺗﺮ ﺳﻪ ژن
ﻣﻴﺰان اﺳﺘﺮس اﻛﺴﻴﺪاﺗﻴﻮ ﺷﺎﻣﻞ ارزﻳﺎﺑﻲ ﻫﻤﭽﻨﻴﻦ ﺑﺮﺧﻲ از ﻓﺎﻛﺘﻮرﻫﺎي ﺳﻪ ﭘﺮوﺗﺌﻴﻦ ﻫﻴﺴﺘﻮﻧﻲ ﺑﺮرﺳﻲ ﮔﺮدﻳﺪ. اﺳﺘﻴﻼﺳﻴﻮن 
آﻟﺪﺋﻴﺪ و ﻣﻴﺰان ﻇﺮﻓﻴﺖ ﺗﺎم آﻧﺘﻲ ي ، ﻣﻴﺰان ﻣﺎﻟﻮن دﭘﺎراﻛﺴﻮﻧﺎزي آرﻳﻞ اﺳﺘﺮازﻓﻌﺎﻟﻴﺖ ﻓﻌﺎﻟﻴﺖ آﻧﺰﻳﻢ اﺳﺘﻴﻞ ﻛﻮﻟﻴﻦ اﺳﺘﺮاز، 
  ﺑﺮرﺳﻲ ﮔﺮدﻳﺪ. در اﻓﺮاد ﻣﺒﺘﻼ ﺑﻪ ﺑﻴﻤﺎري ﻫﺎي ﭘﺴﺘﺎن و اﻓﺮاد ﺳﺎﻟﻢ اﻛﺴﻴﺪاﻧﻲ 
ﺑﻴﻤﺎر ﺑﺎ ﺑﻴﻤﺎري ﻫﺎي  63ﺑﻴﻤﺎر ﻣﺒﺘﻼ ﺑﻪ ﺳﺮﻃﺎن ﭘﺴﺘﺎن و  72ي، در ﻣﺠﻤﻮع ﺷﺎﻫﺪ-ﻣﻄﺎﻟﻌﻪ ﻣﻮرد ﻦﻳدر ا :ﻫﺎ روش
و ﺗﻮﺳﻂ  اﺳﺘﺮاز ﺑﺮاﺳﺎس روش اﺻﻼح ﺷﺪه اﻟﻤﻦ ﻛﻮﻟﻴﻦ اﺳﺘﻴﻞ اﻧﺘﺨﺎب ﮔﺮدﻳﺪ. ﻓﻌﺎﻟﻴﺖ آﻧﺰﻳﻢﺳﺎﻟﻢ ﻓﺮد  72ﺧﻮش ﺧﻴﻢ ﭘﺴﺘﺎن و 
اﻓﺰودن ﺳﻮﺑﺴﺘﺮاي ﻓﻨﻴﻞ ﺑﺎ  1-اﺳﺘﺮازي ﭘﺎراﻛﺴﻮﻧﺎز ﻓﻌﺎﻟﻴﺖ آرﻳﻞ ﮔﻴﺮي ﺷﺪ. ه ﻧﻴﺘﺮوﺑﻨﺰوﺋﻴﻚ اﺳﻴﺪ اﻧﺪاز-ﻣﺎده واﻛﻨﺸﮕﺮ دي ﺗﻴﻮﺑﻴﺲ
ﺑﻪ ﺪاﻧﻲ ﻴاﻛﺴ آﻧﺘﻲ آﻟﺪﻫﻴﺪ و ﻇﺮﻓﻴﺖ ﺗﺎم دي ﺳﺮﻣﻲ ﻣﺎﻟﻮنﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﮔﺮﻓﺖ. ﻫﻤﭽﻨﻴﻦ ﺳﻄﺢ اﺳﺘﺎت و ﺗﻮﺳﻂ اﺳﭙﻜﺘﺮوﻓﺘﻮﻣﺘﺮ 
ﮔﻴﺮي ﺷﺪ. ﭘﺲ از اﺳﺘﺨﺮاج ﺳﻤﻮم ارﮔﺎﻧﻮﻛﻠﺮه، ﺳﻄﺢ ﺳﺮﻣﻲ اﻳﻦ   اﻧﺪازه 2و ﻧﺎﻛﺴﻴﻔﺮ1ﻧﺎﻟﻮﻧﺪي ﺑﺮاﺳﺎس ﭘﺮوﺗﻮﻛﻞ ﻛﻴﺖﺗﺮﺗﻴﺐ 
ﺑﺎ  ﻢﻳﺳﺪ ﺖﻴﺳﻮﻟﻔ ﻲﺑﺎ ﺑ ﻤﺎرﻴاﺳﺘﺨﺮاج ﺷﺪه ﺑﻌﺪ از ﺗ ﻲژﻧﻮﻣ ANDﺷﺪ.  يﺮﻴﮔ اﻧﺪازه يﮔﺎز ﺮوﻣﺎﺗﻮﮔﺮاﻓﻲﻛﺳﻤﻮم ﺑﺎ اﺳﺘﻔﺎده از روش 
ﭘﺲ از ﺗﺮﺟﻤﻪ اي در و اﺳﺘﻴﻼﺳﻴﻮن  ﻮنﻴﻼﺳﻴﻣﺘ ﺮاتﻴﻴﺗﻐ ﺰانﻴﻣ .ﺪﻳﮔﺮد ﻲﺑﺮرﺳ  RCP cificeps-noitalyhteMازاﺳﺘﻔﺎده 
ﺳﻪ ﺟﺎﻳﮕﺎه وﻳﮋه از ﭘﺮوﺗﺌﻴﻦ ﻫﺎي ﻫﻴﺴﺘﻮﻧﻲ ﺑﺎ اﺳﺘﻔﺎده از آﻧﺘﻲ ﺑﺎدي ﻫﺎي ﻣﺨﺼﻮص و از ﻃﺮﻳﻖ روش وﺳﺘﺮن ﺑﻼت اﻧﺪازه 
  ﮔﻴﺮي ﮔﺮدﻳﺪ. 






ﻣﻴﺰان ﻓﻌﺎﻟﻴﺖ آﻧﺰﻳﻢ ﻫﺎي در ﻫﺮ دو ﮔﺮوه از ﺑﻴﻤﺎران ﺑﺎ ﺳﺮﻃﺎن ﭘﺴﺘﺎن و ﺑﻴﻤﺎري ﻫﺎي ﺧﻮش ﺧﻴﻢ ﭘﺴﺘﺎن، ﻫﺎ:  ﻳﺎﻓﺘﻪ
ﻣﻴﺎﻧﮕﻴﻦ ﻣﻴﺰان ﭘﻼﺳﻤﺎﻳﻲ ﻣﺎﻟﻮن دي آﻟﺪﺋﻴﺪ در ﻫﺮ دو . ﭘﺎﻳﻴﻨﺘﺮ از اﻓﺮاد ﻛﻨﺘﺮل ﺑﻮده اﺳﺖو اﺳﺘﻴﻞ ﻛﻮﻟﻴﻦ اﺳﺘﺮاز  آرﻳﻞ اﺳﺘﺮاز
ﻣﻴﺰان ﭘﻼﺳﻤﺎﻳﻲ ﻇﺮﻓﻴﺖ ﺗﺎم آﻧﺘﻲ اﻛﺴﻴﺪاﻧﻲ در ﻫﺮ دو ﮔﺮوه از ﺑﻴﻤﺎران ﭘﺎﻳﻴﻨﺘﺮ از ﮔﺮوه ﺑﻴﻤﺎران ﺑﺎﻻﺗﺮ از اﻓﺮاد ﻛﻨﺘﺮل ﺑﻮده اﺳﺖ. 
ﻣﻄﺎﻟﻌﻪ آﺷﻜﺎر ﻧﻤﻮده اﻧﺪ ﻛﻪ  ﻦﻳﺣﺎﺿﺮ در ا ﺞﻳﻧﺘﺎدار ﻧﺒﻮده اﺳﺖ.  ﻲﻣﻌﻨ يﻣﻘﺪار از ﻟﺤﺎظ آﻣﺎر ﻦﻳااﻓﺮاد ﻛﻨﺘﺮل ﺑﻮده اﺳﺖ وﻟﻲ 
ﭘﺴﺘﺎن ﺑﺎﻻﺗﺮ  ﻢﻴﺧﻮش ﺧ يﻫﺎ يﻤﺎرﻴن و ﺑﺑﺎ ﺳﺮﻃﺎن ﭘﺴﺘﺎ ﻤﺎرانﻴدر ﺑ ﻲﻃﻮر ﻗﺎﺑﻞ ﺗﻮﺟﻬ ﺑﻪTDD-4,2 ﻏﻠﻈﺖ  ﻲﺳﺮﻣ ﻦﻴﺎﻧﮕﻴﻣ
 يﻤﺎرﻴﺑﺎ اﻓﺮاد ﺑﺎ ﺑ ﺴﻪﻳﺑﺎ ﺳﺮﻃﺎن ﭘﺴﺘﺎن در ﻣﻘﺎ ﻤﺎرانﻴدر ﺑ EDD-4,4 ﻲﺳﺮﻣ ﻦﻴﺎﻧﮕﻴﻣ ﻦﻴﻫﻤﭽﻨاز اﻓﺮاد ﻛﻨﺘﺮل ﺑﻮده اﺳﺖ. 
ﻞ از ﺑﺮرﺳﻲ ﻣﺘﻴﻼﺳﻴﻮن ﻧﺸﺎن دادﻧﺪ ﻛﻪ ﻣﻴﺰان ﻣﺘﻴﻼﺳﻴﻮن در ﺣﺎﺻ ﺞﻳﻧﺘﺎﺑﻮده اﺳﺖ.  ﺑﺎﻻﺗﺮ ﺳﺎﻟﻢ اﻓﺮاد و ﭘﺴﺘﺎن ﻢﻴﺧ شﺧﻮ يﻫﺎ
ﺑﻴﻤﺎران ﺑﺎ ﺳﺮﻃﺎن ﭘﺴﺘﺎن ﺑﻴﺸﺘﺮ از اﻓﺮاد ﺑﺎ ﺑﻴﻤﺎري ﻫﺎي ﺧﻮش  ﻲﺑﺎﻓﺘ يﻧﻤﻮﻧﻪ ﻫﺎ در TMGMو  1-ACRB يژﻧﻬﺎﭘﺮوﻣﻮﺗﺮ 
 ﺪاﻴﭘ ﻲﻫﻤﺒﺴﺘﮕ ﺷﺪه ﻣﻄﺎﻟﻌﻪ يدر ژﻧﻬﺎ ﻮنﻴﻼﺳﻴﺳﻤﻮم ارﮔﺎﻧﻮﻛﻠﺮه و ﻣﺘ ﺰانﻴﻣ ﻦﻴﺑدر ﺧﺼﻮص ارﺗﺒﺎط ﺧﻴﻢ ﭘﺴﺘﺎن ﺑﻮده اﺳﺖ. 
 ﭘﺴﺘﺎن ﺳﺮﻃﺎن ﺑﺎ اﻓﺮاد ﻲﺑﺎﻓﺘ يا ﻧﻤﻮﻧﻪ در  ca81K3Hو3em02K4H  ﺰانﻴﻣ ،ﻲﺴﺘﻮﻧﻴﻫ يﻫﺎ ﻦﻴﭘﺮوﺗﺌ ﻲﺑﺮرﺳ درﻧﺸﺪ. 
 يﻤﺎرﻴﮔﺮوه اﻓﺮاد ﺑﺎ ﺑ در HCH وca81K3H  ﺰانﻴﻣ ﻦﻴﺑ ﻲﻣﻨﻔ ﻲﻫﻤﺒﺴﺘﮕ .اﺳﺖ ﺑﻮده ﭘﺴﺘﺎن ﻢﻴﺧ ﺧﻮش يﻫﺎ ﻧﻤﻮﻧﻪ از ﻨﺘﺮﻳﻴﭘﺎ
  . ﺷﺪ ﺪهﻳدﭘﺴﺘﺎن  ﻢﻴﺧﻮش ﺧ يﻫﺎ
در ﻫﺮ دو ﮔﺮوه از ﺑﻴﻤﺎران ﺑﺎ ﺳﺮﻃﺎن ﭘﺴﺘﺎن و  ﻮﻴﺪاﺗﻴاﻛﺴ ﻣﻴﺰان ﺑﺎﻻي اﺳﺘﺮسﺣﻀﻮر اﻳﻦ ﻣﻄﺎﻟﻌﻪ : ﮔﻴﺮي ﻧﺘﻴﺠﻪ
ﻓﻌﺎﻟﻴﺖ ﻛﻢ آﻧﺰﻳﻢ ﻫﺎي اﺳﺘﻴﻞ ﻛﻮﻟﻴﻦ اﺳﺘﺮاز ارﻳﺘﺮوﺳﻴﺘﻲ و آرﻳﻞ اﺳﺘﺮاز  ﻧﺸﺎن ﻣﻲ دﻫﺪ. را  ﺑﻴﻤﺎري ﻫﺎي ﺧﻮش ﺧﻴﻢ ﭘﺴﺘﺎن 
 ﺑﻪ. ﺑﺎﺷﺪ  ﺪانﻴاﻛﺴ ﻣﻮاد ﮕﺮﻳﺳﻤﻮم ارﮔﺎﻧﻮ ﻓﺴﻔﺮه و دﺑﺎ  ﻣﻌﺮض ﺑﻮدن اﻓﺮاد ﻣﻮرد ﻣﻄﺎﻟﻌﻪ در ﻞﻴدﻟﭘﻼﺳﻤﺎﻳﻲ ﻣﻤﻜﻦ اﺳﺖ ﺑﻪ 
 ﻲدر ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﺑﻪ ﻃﻮر ﻣﻌﻨ ،ﺎﺷﺪﺑ ﻲﻣ ﺑﺪن در ﻮﻴﺪاﺗﻴاﻛﺴ يﻫﺎ واﻛﻨﺶ ﺶﻳاﻓﺰا دﻫﻨﺪه ﻧﺸﺎن ﻛﻪ ﺪﻴآﻟﺪﺋ يﻣﺎﻟﻮن د ﻜﻪﻳﻃﻮر
 اﻧﺪازه ﻣﻄﺎﻟﻌﻪ، ﻦﻳا از ﺣﺎﺻﻞ يﻫﺎﻫﻤﭽﻨﻴﻦ ﺑﺮ اﺳﺎس ﻳﺎﻓﺘﻪ   ﺑﺎﻻﺗﺮ از اﻓﺮاد ﺳﺎﻟﻢ ﺑﻮده اﺳﺖ. ﻲﭘﺴﺘﺎﻧ يدار در اﻓﺮاد ﺑﺎ ﺗﻮﻣﻮرﻫﺎ
 ﮕﺮ،ﻳد يﻫﺎ ﺪانﻴاﻛﺴ ﻲﻛﻨﺎر آﻧﺘ در ﻮﻴﺪاﺗﻴاﻛﺴ اﺳﺘﺮس ﺷﺎﺧﺺ ﻚﻳ ﻋﻨﻮان ﺑﻪﺗﻮاﻧﺪ  ﻲﻣاﺳﺘﺮاز  ﻦﻴﻛﻮﻟ ﻞﻴﺘاﺳ ﻢﻳآﻧﺰ ﺖﻴﻓﻌﺎﻟ يﺮﻴﮔ
 درTDD-4,2 ﺳﻢ ارﮔﺎﻧﻮﻛﻠﺮه  يﺑﺎﻻ ﺰانﻴﻣﭘﺴﺘﺎن در ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﺷﻮد.  ﻢﻴﺧﻮش ﺧ يﻫﺎ يﻤﺎرﻴﺑﺎ ﺳﺮﻃﺎن ﭘﺴﺘﺎن و ﺑ ﻤﺎرانﻴﺑ در
 ﺶﻳرا اﻓﺰا ﻲﭘﺴﺘﺎﻧ يﺗﻮﻣﻮرﻫﺎ ﺑﻪ اﺑﺘﻼﺳﻢ ﺧﻄﺮ  ﻦﻳدﻫﺪ ﻛﻪ ا ﻲﻣ ﻧﺸﺎن ﭘﺴﺘﺎن ﻢﻴﺧ ﺧﻮش و ﻢﻴﺑﺪﺧ يﺑﺎ ﺗﻮﻣﻮرﻫﺎ ﻤﺎرانﻴﺑﺳﺮم 
ﺧﻮش  يﻫﺎ يﻤﺎرﻴﺑﺎ ﺑ ﺴﻪﻳدر ﻣﻘﺎ ﻢﻴﺑﺪﺧ يﺑﺎ ﺗﻮﻣﻮرﻫﺎ ﻤﺎرانﻴﺑ ﻲﺳﺮﻣ يدر ﻧﻤﻮﻧﻪ ﻫﺎ EDD-4,4ﺳﻢ  يﺑﺎﻻ ﺣﻀﻮردﻫﻨﺪ.  ﻲﻣ




ﺗﻮاﻧﻨﺪ  ﻲﻣ ﻚﻴژﻧﺘ ﻲاﭘ ﺮاتﻴﻴﺗﻐ ﻦﻳدﻫﺪ ﻛﻪ ا ﻲﻧﺸﺎن ﻣ ﻢﻴﺑﺪﺧ يﺗﻮﻣﻮر يﻧﻤﻮﻧﻪ ﻫﺎ در TMGM و  1-ACRB يﭘﺮوﻣﻮﺗﺮ ژﻧﻬﺎ
 ﻮنﻴﻼﺳﻴﻣﺘ ﺰﻴﭘﺴﺘﺎن ﻧ ﻢﻴﺧﻮش ﺧ يﺑﺎ ﺗﻮﻣﻮرﻫﺎ ﻤﺎرانﻴاز ﺑ ﻲﻛﻪ ﺑﺮﺧ ﻳﻲآﻧﺠﺎ از. ﻨﺪﻳﺳﺮﻃﺎن ﭘﺴﺘﺎن ﻣﻬﻢ ﺑﻪ ﺷﻤﺎر آ يﻮﻟﻮژﻴدر اﺗ
 دﻫﺪ.  ﻲاﺑﺘﻼ ﺑﻪ ﺳﺮﻃﺎن ﭘﺴﺘﺎن ﻗﺮار ﻣ يﮔﺮوه را در ﺧﻄﺮ ﺑﺎﻻﺗﺮ ﺑﺮا ﻦﻳﻣﻮﺿﻮع ا ﻦﻳا ﻟﺬارا داﺷﺘﻪ اﻧﺪ  1-ACRBدر ﭘﺮوﻣﻮﺗﻮر ژن 
ن اﻳﻦ ژن در ﺑﻮدن ﻣﺘﻴﻼﺳﻴﻮ ﻲﻧﺸﺎﻧﻪ اﺧﺘﺼﺎﺻ ﻢ،ﻴﺧﻮش ﺧ يدر ﺗﻮﻣﻮرﻫﺎ TMGMدر ﭘﺮوﻣﻮﺗﻮر ژن  ﻮنﻴﻼﺳﻴﻋﺪم ﺣﻀﻮر ﻣﺘ
و  3em02K4H ﻲﺴﺘﻮﻧﻴﻫ يﻫﺎﺮﻣﺎرﻛﻣﻴﺰان ﻛﺎﻫﺶ ﻳﺎﻓﺘﻪ ﺎران ﺑﺎ ﺳﺮﻃﺎن ﭘﺴﺘﺎن ﻣﻲ ﺑﺎﺷﺪ. ﺗﻮﻣﻮرﻫﺎي ﺑﺪﺧﻴﻢ و ﺑﻴﻤ
 ﺸﺮﻓﺖﻴو ﭘ ﺠﺎدﻳدر ا ﻲﻜﻴژﻧﺘ ﻲاﭘ ﺮاتﻴﻴﺗﻐ ﺖﻴﻧﺸﺎﻧﻪ اﻫﻤ ﻢﻴﺧﻮش ﺧ يﻧﺴﺒﺖ ﺑﻪ ﺗﻮﻣﻮرﻫﺎ ﻢﻴﺑﺪﺧ يﺗﻮﻣﻮرﻫﺎ در ca81K3H
 در HCH ﻲﺳﺮﻣ ﺰانﻴﻣ وca81K3H  ﻲﺑﺎﻓﺘ ﺰانﻴﻣ ﻦﻴﺑ ﻲﻣﻨﻔ ﻲﻫﻤﺒﺴﺘﮕﺣﻀﻮر  ﻞﻴﺑﺎﺷﺪ. ﺑﻪ دﻟ ﻲﭘﺴﺘﺎن ﻣ ﻲﺳﺮﻃﺎﻧ يﺗﻮﻣﻮرﻫﺎ
ﺑﺎﺷﺪ ﻛﻪ ﺳﻤﻮم ارﮔﺎﻧﻮﻛﻠﺮه ﺑﺎ  ﻳﻲﻫﺎ ﺴﻢﻴاز ﻣﻜﺎﻧ ﻲﻜﻳ ﻲﻜﻴژﻧﺘ ﻲاﭘ ﺮاتﻴﻴﺗﻐ ﻣﻤﻜﻦ اﺳﺖ ﭘﺴﺘﺎن  ﻢﻴﺧﻮش ﺧ ياﻓﺮاد ﺑﺎ ﺗﻮرﻣﻮرﻫﺎ
  ﻛﻨﻨﺪ. ﻲواﺳﻄﻪ آن اﺛﺮات ﻣﻀﺮ ﺧﻮد در ﺳﻼﻣﺖ اﻧﺴﺎن را اﻋﻤﺎل ﻣ
 و ﻮنﻴﻼﺳﻴﻣﺘ ؛ANDﻮنﻴﻼﺳﻴﻣﺘ ارﮔﺎﻧﻮﻛﻠﺮه؛ ﺳﻤﻮم ﻮ؛ﻴﺪاﺗﻴاﻛﺴ اﺳﺘﺮس ؛ﭘﺴﺘﺎن ﺳﺮﻃﺎن ﭘﺴﺘﺎن؛ ﺗﻮﻣﻮر: ﻫﺎ واژه ﺪﻴﻛﻠ
 ﺴﺘﻮنﻴﻫ ﻮنﻴﻼﺳﻴاﺳﺘ
 





Background and Objectives: Breast cancer is a multifactorial disease with various causes 
including genetics, life styles and environmental factors. In this study, in order to evaluate the 
relationship between organophosphorus and organochlorine pesticides used in agriculture with 
breast tumors, two important risk factors for the occurrence of breast tumors namely oxidative 
stress and epigenetic effects were investigated. several possible molecular mechanisms of 
organochlorine pesticides have been suggested in development of cancer, one of them is 
epigenetic modification. For this reason, we investigated the promoter methylation of three 
BRCA-1, P16 and MGMT tumor suppressor genes, as well as methylation and acethylation of 
three histone proteins in the present study. Moreover, we evaluated erythrocyte 
acetylcholinesterase (AChE) and plasma arylesterase (ARE) activities, plasma malondialdehyde 
(MDA) and total antioxidant capacity (TAC) levels in patients with breast tumors and healthy 
indivisuals. 
Methods: The present study was composed of 27 patients with malignant breast tumors (MBT), 
36 benign breast tumors (BBT), and 27 healthy subjects as a control group (CON). The activity 
of acetylcholinesterase enzyme was measured according to Elman's modified method and by the 
reaction of di-thiobis-nitrobenzoic acid. The arylesterase activity of Paraoxonase-1 was evaluated 
by phenylacetate substrate and a spectrophotometer. Serum levels of malondialdehyde and anti-
oxidant capacity were also measured based on the Nalvandi and Naqsifer kit protocols, 
respectively. After extracting organochlorine pesticides, the serum levels of these pesticides were 
measured by gas chromatography. Genomic DNA was extracted from each sample and treated 
with Bisufite Sodium, then methylation specific PCR (MSP) was used for determining the 
promoter methylation. The rate of post translational methylation and acethylation of histone 
proteins in three specific sites were measured using specific antibodies and by Western Blot 
method. 
Results: In both case groups, MBT and BBT, ARE and AChE activities were found significantly 
lower as compared to control group.  The mean plasma levels of MDA in both MBT and BBD 
were higher than those in CON. Plasma total antioxidant capacity in both groups of patients was 
lower than control subjects, but this level was not statistically significant. The mean 




control. The mean levels of 4,4 DDE were significantly higher in MBT patients compared to 
BBT and control. Promoter methylation of BRCA1 and MGMT was significantly higher in MBT 
patients compared to BBT. No significant interactions were found between organochlorine 
pesticides and DNA methylation of three genes within both MBT and BBT groups. Lower levels 
of H4K20me3 and H3K18ac were found in MBT compared to BBT. There was a good negative 
correlation between H3K18ac and HCH levels in BBT. 
Conclusion: This study shows the presence of high levels of oxidative stress in both groups of 
patients with breast cancer and benign breast diseases. Low activity of erythrocyte 
acetylcholinesterase and plasma arylesterase enzymes may be due to exposure to 
organophosphorus pesticides and other oxidant substances. Malondialdehyde, which shows an 
increased level in oxidative reactions in the body, was significantly higher in subjects with 
mammary tumors than in healthy subjects. Based on the findings of this study, the evaluation of 
AChE activity can be considered as an indicator of oxidative stress along with other antioxidants 
in patients with breast cancer and benign breast diseases.The high levels of 2,4-DDT in the serum 
samples of malignant and benign breast tumors suggest that this pesticide may increase the risk of 
developing breast mammary tumors.The presence of high levels of 4,4-DDE in serum samples of 
patients with malignant tumors, compared with benign breast diseases and controls, suggests that 
this pesticide can increase the risk of breast cancer. Hypermethylation in the promoter of BRCA-
1 and MGMT genes in malignant tumor samples suggests that these epigenetic changes can be 
important in the etiology of breast cancer. Since some patients with benign breast tumors also had 
methylation in the promoter of the BRCA-1 gene, this would place this group at higher risk for 
breast cancer. The absence of methylation of the MGMT gene promoter in patients with benign 
breast tumors is indicative of the specificity of this gene in patients with malignant tumors and 
breast cancer. The reduced rate of H3K18ac and H4K20me3 histone markers in malignant tumors 
compared to benign tumors indicates the importance of epigenetic changes in the development of 
breast cancer tumors. Because of the presence of a negative correlation between H3K18ac and 
HCH levels in patients with benign breast tumors, Histone modifications may be an underlying 
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